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POWER AND ACTUATOR CONTROL DEVICE

The invention relates to a power and actuator

control device for a highly automated vehicle (HAV). The
device comprises a housing divided into 4 units. The first
unit contains a connector for connection of a traction
battery, a connector for connection of hydrogen fuel cells,
a connector for connection to a traction motor inverter, a
12V power supply and a 24 V power supply. The second
unit contains a rechargeable lithium battery and a super-
capacitor module. The third unit contains a high-level
controller. The fourth unit contains an inverter. The power

FOR A HIGHLY AUTOMATED VEHICLE

supplies are connected by their inputs to outputs of the
connector for connection of a traction motor inverter and
the connector for connection of hydrogen fuel cells. The
inverter has an output for connection of a pneumatic
system of the HAV and an input for connection of an
onboard control computer. The rechargeable lithium bat-
tery and the supercapacitor module provide backup
power for the high-level controller. The result is more
reliable control of the electrical systems of a highly auto-
mated vehicle.
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Description

[0001] A utility model, namely, a control unit for power
and actuators of highly automated vehicles (hereinafter
HAV) belongs to the field of the automotive industry, and
is designed to control electric drives of electric vehicles,
power low-current on-board systems, charge a high-vol-
tage traction battery, and control a braking system and a
steering rack servo.

[0002] A power supply device is known from the prior
art, comprising a storage battery; a capacitor unitin which
a first capacitor and a second capacitor are connected in
series between a positive terminal and a negative term-
inal of the storage battery; a power converter including a
U-phase, a V-phase, and a W-phase connected to the
storage battery in parallel, the U-phase, the V-phase, and
the W-phase being three-level inverters respectively, and
each of the three-level inverters including: a first switch-
ing element, a second switching element, a third switch-
ing element, and a fourth switching element connected in
series; a first diode of which a cathode is connected to a
wiring connecting the first switching element and the
second switching element and of which an anode is
connected to a wiring connecting the first capacitor
and the second capacitor; and a second diode of which
an anode connected to a wiring connecting the third
switching element and the fourth switching element
and of which a cathode is connected to a wiring connect-
ing the first capacitor and the second capacitor, each of
the three-level inverters being configured to selectively
output, to a motor generator, a voltage of any one of three
different voltage values by switching on and off each of
the first switching element, the second switching ele-
ment, the third switching element, and the fourth switch-
ing element; a control device configured to control a
switching on and off of each of the first switching element,
the second switching element, the third switching ele-
ment, and the fourth switching element of the power
converter; a first connection terminal electrically con-
nected to a P terminal of a direct current charger and
located between the first switching element and the
second switching element in any one of the U-phase,
the V-phase, and the W-phase; and a second connection
terminal electrically connected to an N terminal of the
direct current charger and located between the third
switching element and the fourth switching element in
another one of the U-phase, the V-phase, and the W-
phase. (RU 2738965 C1, 12/21/2020).

[0003] A four-wheel drive electric vehicle control de-
vice is known from the prior art that includes a drive
source having a motor/generator, and an electronically
controlled coupling provided on a drive power transmis-
sion path leading from the drive source to front and rear
wheels, the electronically controlled coupling being con-
figured to control a power distribution of the front and rear
wheels in accordance with a transmission torque com-
mand value comprising: a four-wheel drive power dis-
tribution control unit programmed to output the transmis-
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sion torque command value to the electronically con-
trolled coupling to bring about a four-wheel drive state,
the four-wheel drive power distribution control unit in-
cluding a regenerative control intervention-coordinating
controller programmed to bring a transmission torque of
the electronically controlled coupling to zero before in-
itiating a regenerative control by the motor/generator
when the regenerative control is executed during the
four-wheel drive state (RU 2623284 C1, 06/23/2017).
[0004] The disadvantage of the prior art consists in that
the known power and actuation control devices are not
structurally separate and functionally complete parts of
the electronic equipment of an unmanned vehicle, while
the claimed solution allows for the integration of functions
designed for automatic control or actuation control to
ensure the movement and operation of HAV.

[0005] The claimed utility model solves the problem of
creating a power and actuation control device that is a
structurally separate and functionally complete, and it
allows for the integration of functions designed for auto-
matic control or actuation control to ensure the move-
ment and operation of HAV.

[0006] The technical result achieved by the claimed
technical solution is to increase the control reliability of
HAV electrical systems due the centralized control of
electrical systems implemented in a single compact
case.

[0007] This is achieved due to the fact that the HAV
power and actuation control device contains a case
divided into 4 blocks: the first block contains a connector
foratraction battery, a connector for hydrogen fuel cells, a
connector to link a traction motor to an inverter; a 12V
power supply and a 24V power supply, while the power
supplies are connected by their inputs to the terminals of
traction battery and hydrogen fuel cells connectors; the
second block contains a lithium battery and a super-
capacitor module to provide backup power to the
upper-level controller; the third block contains an
upper-level controller; the fourth unit contains an inverter
with an input for connecting a HAV pneumatic system and
an input for connecting the on-board computer.

[0008] The case is also designed to be waterproof.
[0009] The cover of the first block contains a block
status indicator and a turn-on switch.

[0010] The technical solution is a power and actuation
control device that is a structurally separate and func-
tionally complete, and it allows for the integration of
functions designed for automatic control or actuation
control to ensure the movement and operation of HAV.
[0011] The power and actuation control device con-
sists of four interconnected blocks, each comprising a
case with a cover, combined into a single module. Each
block case can also contain outputs and inputs for con-
necting HAV electrical systems; indicators, buttons and
levers for controlling the block.

[0012] The HAV power and actuation control device
comprises as shown on Fig.1:

The first block with three external connectors: the first (1)
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one for connecting a traction battery, the second (2) one
for connecting hydrogen fuel cells, and the third (3) one
for connecting a traction motor to the inverter. The cover
of the first block contains a block status indicator and a
turn-on switch. 12V (4) and 24V (5) power supplies are
located inside the case of the first block, and the wiring is
disposed therein. This block is designed to convert the
400V DC voltage of the traction battery into 12V and 24V
to provide power to HAV systems. The second block
contains a lithium rechargeable battery (6), a superca-
pacitor module (7), which is a backup power source; and
two control relays that function as breakers. This block
provides backup power to the upper-level controller as
part of the third module, in case of a traction battery power
malfunction.

[0013] The third block contains an upper-level control-
ler (8) and at least one fuse panel (9). The upper-level
controller in this module provides the following:

setting the torque of the traction motor;

power control of the entire HAV system;

brake system control;

control of steering rack rotation servo;

switching of lighting devices;

control of information coming from HAV sensors and
transmission of data from sensors to the on-board
control computer (HAV autopilot).

[0014] The fourth block contains an inverter (10) that
allows converting 24 V DC to 220 V AC to provide power
to the HAV pneumatic systems; and two connectors for
the on-board computer (hereinafter referred to as the
control system) and the HAV pneumatic system.

[0015] The essence of the claimed utility model is
demonstrated in Figure 1.

[0016] Figure 1 shows a general view of the power and
actuation control device.

[0017] The claimed technical solution is implemented
as follows:

The voltage from the traction battery is supplied to the first
block input by linking the traction battery to the connector
(1), then power units 2 and 3 convert the voltage to 12V
and 24V, which is supplied to the input of the upper-level
controller 11; in accordance with the signals received
from the control system and the information from the
sensors, the controller generates the appropriate signals
to control the HAV actuators and monitors the execution
of generated signals based on information received from
the sensors.

[0018] Therefore, the design of the claimed utility mod-
el ensures increased reliability of control of HAV electrical
systems due to the implementation of centralized control
embodied in a single compact case.

Claims

1. A power and actuation control device for a highly
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automated vehicle comprising

a case divided into 4 blocks;

the first block contains a connector for a traction
battery, a connector for hydrogen fuel cells, a
connector for linking a traction motor to an in-
verter, a 12V power supply and a 24V power
supply;

the power supplies are connected by theirinputs
to the outputs of a traction battery and hydrogen
fuel cells; the second block contains a lithium
battery and a supercapacitor module to provide
backup power to the upper-level controller;

the third block contains the upper-level control-
ler;

the fourth block contains an inverter with an
output for the HAV pneumatic system and an
input for the on-board control computer.

The power and actuation control device for a highly
automated vehicle according claim 1, wherein the
case is made waterproof.

The power and actuation control device for a highly
automated vehicle according to claim 1, wherein a
block status indicator and a switch are located on the
cover of the first block.



EP 4 480 733 A1

10

Fig. 1




10

15

20

25

30

35

40

45

50

55

EP 4 480 733 A1

INTERNATIONAL SEARCH REPORT International application No.

PCT/RU 2022/000317

A.  CLASSIFICATION OF SUBJECT MATTER
B60L 1/00 (2006.01); B60K 1/04 (2019.01); B60L 15/20 (2006.01)

According to International Patent Classification (IPC) or to both national classification and TPC

B.  FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

B60L 1/00-1/16, 15/00-15/42, 50/00-50/16, 58/00-58/40, B60K 1/00-1/04, B60W 10/00-10/30, 60/00

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

PatSearch (RUPTO Internal), USPTO, PAJ, Espacenet, Information Retrieval System of FIPS

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

A | WO 2019/083513 A1 (NISSAN NORTH AMERICA, INC.) 1-3
02.05.2019, par. [0001], [0022] -[0026], [0030], [0031], [0037], [0052]

A RU 152189 U1 (OBSCHESTVO S OGRANICHENNOI 1-3
OTVETSTVENNOSTJU NAUCHNO-PROIZVODSTVENNYITSENTR
"EKSPRESS ") 10.05.2015

A EA 031538 B1 (DZHENERAL ELEKTRIK KOMPANI) 31.01.2019 1-3
D Further documents are listed in the continuation of Box C. D See patent family annex.
* Special categories of cited documents: “T” later document published after the international filing date or priority
“A” document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand
to be of particular relevance the principle or theory underlying the invention
“E”  earlier application or patent but published on or after the international <X document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive
“L” document which may throw doubts on priority claim(s) or which is step when the document is taken alone

Q]ta(.i.'m e'st‘ahhfh‘ Fhe pqhhca{mn date of another citation or other “Y” document of particular relevance; the claimed invention cannot be
special reason (as specified) : : : . :

X . . considered to involve an inventive step when the document is
“0O” document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination

means being obvious to a person skilled in the art

“P” document published prior to the international filing date but later than

the priority date claimed “&” document member of the same patent family

Date of the actual completion of the international search Date of mailing of the international search report
06 December 2022 (06.12.2022) 02 March 2023 (02.03.2023)

Name and mailing address of the ISA/ Authorized officer

RU

Facsimile No. Telephone No.

Form PCT/ISA/210 (second sheet) (April 2005)



EP 4 480 733 A1
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

* RU 2738965 C1[0002] * RU 2623284 C1[0003]



	bibliography
	abstract
	description
	claims
	drawings
	search report
	cited references

